Water resources are the most significant factor restricting the basins development. The East Juyan Lake is the terminal lake belongs to part of the lower reaches in Heihe river basin of arid western China.because of the water reduction, the area of oasis degraded rapidly, especially influence the terminal lake and many ecoenvironmental problems have emerged in the lower reaches of Heihe River baisn. For the sake of improving the eco-environment, and deterring the trend of further degradation of the terminal lake, the "water diversion" project in the Heihe River was carried out in 2000. In order to objectively evaluate the influence of water regulation on restoration in this region, in this paper, by means of field surveys and water statistics from local government, the response range of the lake and and the variation of natural vegetation around the east lake in the lower reaches were described since 2000, These results show that there are obvious effects of water regulation on the restoration terminal lake and that the eco-environment is experiencing a good change in the terminal lake of inland Heihe river basin.
Introduction
Water is a main controlling factor for economic development and eco-environmental protection in the inland river basins of arid western China. Northern China is internationally recognized as a region seriously short on water. The Heihe River Basin is the second largest inland river basin in the arid area of Northwest China, It does not flow to the sea but ends in terminal lakes in the desert: The East Juyan Lake. The main eco-environmental problem in the Heihe River Basin is the continuous shrinking of the Ejina natural oasis and its desertification (Zhu, et al.,2004) . In the whole river basin, the total area of desertification is 28,970 km 2 . Forty-eight percent of the total area of desertification is distributed in the middle reaches and 52% in the lower reaches of the Heihe River Basin.
According to observational data from the Lan Zhou Desert Research Institute of the Chinese Academy Sciences, the area of lower reaches, of desertification grew from 3400 km 2 in 1975 to 5950 km 2 in 1986 within a monitoring area of 16,000 km 2 . On an average, the decertified land area increased by 212.5 km 2 /year. The important location of Juyan Lake deeply affecting the Northwest in China's economic, cultural and geographic. According to historical records, it was once an famous oasis culture city since the Han dynasty to the Yuan dynasty(Y.C. Liu,1992) . In ancient time, the Juyan Lake area could reach to 1200 km 2 with fish and waterfowl. While in 1941, the area of East Juyan Lake was over 200 km 2 according to 1930~1933 Swedish geographer,archaeologist Sven Hedin inspection. However, the area was only 75 km 2 in 50s. With the irrigated area increased in the middle reaches of basin, the amount of water enter into the lower reaches decreasing, rivers drying up and water tables falling, the Juyan lake dried up in 1980s. The Riparian Forest vegetation evolution from riparian tree-shrub-desert shrubbery, at last a large area were dead (Wang, et al.,2013) .
To reverse the deterioration of the environment in the Juyan Lake. The government of China has implement a series of project and policy since 1999. The water flowed into the East Juyan Lake on the July 17th, 2002, making the 10-year dryness of the lake winded up. meanwhile, the eco-envirment of East Juyan Lake has improved a lot year by year.
In this paper, it is comprised of four sections. The first section provides background information of the Heihe River Basin and its terminal lakes -East Juyan Lake. The second section introduce the location of East Juyan Lake in Heihe River Basin. The third section reviews the process and result of restoration in East Juyan Lake based on field investigation and data collections. The last section provides some conclusions and recommendations for promoting the water resources management issues in inland river basin.
Description of Study Site
The Heihe River originates in the high elevations of the northwestern Qilian Mountains, flows through middle and lower mountains and alluvial plains, and finally reaches terminal Lake Juyan Wei and Tang, 1997) (Fig.1) . Its upper reaches are from Yingluoxia upwards, the middle reaches are between Yingluoxia and Zhengyixia, and the lower reaches are from Zhengyixia downwards.
The East Juyan Lake is located 40 km northwest side of Ejina County, it is the terminal lake belongs to part of the lower reaches in Heihe River Basin. The geographic coordinate are between 101°11'31~101°19'07"N and 42°15'25~42°20'00"E. The area has extremely strong continental climate with cold, dry winters and hot summer. mean annual temperature is 8.2℃ and the frostfree days are 138-150days. The average annual precipitation for the area is approximately 37 mm. Most of the annual precipitation occurs during the summer (June to August), mean annual evaporation can up to 3746 mm and it occurs from June to August, the avenge annual sandstorm days are 21days, and always occurs in the spring (April) (Gong, et al.,1998) . 
Process and Result of Restoration in East Juyan Lake

Water Resource
In arid north-west China, water resources can be divided into precipitation, surface water and groundwater . Precipitation and snowmelt are the ultimate source of surface and groundwater of the Heihe River basin (Feng, et al., 2000) , and thus cannot be used directly in industrial and agricultural development unless it is transformed into runoff and flows into the Qilian Mountain foothills. The Qilian Mountain range, where the River Heihe originates, is home to 1078 alpine glaciers, covering the area of 420 km 2 , which along with snow contribute over 376x10 6 m 3 of meltwater annually to recharge rivers; (Feng, 1999) .Net groundwater resources (gross minus quantity in common with surface water) multiyear average water resources is 41.73×10 8 m 3 .
Changes in Eco-Environments in Lower Reaches around East Juyan Lake
The East Juyan Lake environmental degradation can be summarized in the following aspects: in the upper reaches of the Hehei River Basin, because of the deforestation, overgrazing and grassland reclamation had causing serious degradation of mountain vegetation in the past century, and also the bearing capacity related to grass, soil-water conservation features ability significantly declined. Particular attention was that the runoffs out of Qilian moutains largely complete controlling by the reservoir.
In the middle reaches of the Hehei River Basin,with development of socio-economic and population growth, continuous increase in water utilization, resulted in discharge to the lower reaches of Heihe river basin drastically reduced,(Lihua Zhou, et al., 2006) According to observational data from hydrogeology survey reports of Gansu Province and the Inner Mongolia Autonomous Region, the statistic of the flux in Zhengyixia section, the discharge in 50s, 60s and 70s were 12121×10 8 , in 50s, 60s and 70s, respectively. Since 80s, especially the recent 5 years, the discharge to the lower reaches-Ejina drastically reduced. The average water only was 310×10 8 m 3 , the minimum emerged in 1992, only 1183×10 8 m 3 . This not only influences directly the quantity and quality of water resources, but also destroys the original ecological balance, and causes the deterioration of the oasis ecological system in the lower reaches. Even, river courses have been shortened, and terminal lakes contracted or dried up. (Zhu, et al.,2004) 
"Water Diversion" in Heihe River Basin
To keep within limits the degradation trends of ecological environment, and transact the conflicts arising from competitive uses of scarce water supplies and long running disputes over the water allocation of inter provinces, such as Gansu Province, located midstream of Heihe River basin, and Inner Mongolia, downstream of the river, in Northwest China, an unified planning and allocation of water resources in the entire Heihe River basin was developed through an analysis of China government's policy statements, and was carried out annually from 1999 (Wang, et al.,2000) .
The scheme of "Water Diversion" approved by the State Council, when the Yingluoxia section multiyear average water reach to 1.58 billion cubic meters, the Zhengyixia section would discharge 9.5 billion cubic meters to the lower reaches, ensure the ecological water of the whole basin reached 7.3 billion cubic meters. And finally realize the coordinated development of population, resources, environment and social-economy in Heihe river basin.
At the intermediate level, the Heihe River Basin Administrative Bureau (HRBAB), which was set up in January 2000, is a main agency responsible for development of water resources in the Heihe River Basin for all purposes and also responsible for implementation, operation and maintenance of large-scale water projects. (Yan Chen, et al.,2005) In the midstream of Heihe River basin, the performances of the unified development and planning of water with increasing over pumping on a large scale due to the reduced surface water extracted from the Heihe River, have been carried into execution, and complicated the problems of water allocation and ecological environment (Gao , et al. ,2004) The plan and actual statistical distribution of water resources was in Table. 1: (the statistics from HRBAB of Yellow River Conservancy Commission of the Ministry Water Resources of People Republic of China). 
The Influence of Restoration in East Juyan Lake
The eco-environment has changed most obviously in East Juyan Lake. Not only the water area and water level of the lake always kept larger, but also the eco-environment around the lake was improved dramatically. even the biodiversity also has been increasing in Juyan Lake .
Influence of Water Regulation on the Water Area and water level in East Juyan Lake
With the implemention of the "Water Diversion" policy since 2000, the water environment has been greatly improved. Because of the river dried up for many years, the water has first returned to the East Juyan lake in the third years since the water allcation in the whole basin. In 2004, the East Juyan Lake has water all the whole year, even the maximal water area was 56.8 km 2 with its measures 2.65 meters at its deepest point in 2010.The observation statistics from Water Conservancy Bureau of Ejina banner of Inner Mongolia Autonomous Region are shown in Table 2 . The statistics showed that with the water flowing to East Juyan lake, the water area and average water level was increasing year by year. The maximal water area appeared in 2010 with the area of 56.8 km 2 . And highest average water level appeared in 2011 with the hight of 2.11m. That because of the discharge from middle reaches of the zhengyixia section reached to the highest amount in 2009.
Influence of Water Regulation on the Vegetation around East Juyan Lake
The vegetation had been seriously degraded in or around East Juyan Lake since the lake was dry in 1992. And there were a few of in nutrient Phragmites communities in the lake and lots of died tamarix sp. around the lake before water regulation in July 2002. According to the field survey, the vegetation in the lower reaches has changed evidently, when compared in the end of water regulation with that before water regulation (Jiang X H, et al.,2009 ). All the survey results are shown in Table 3 . to 2012, the Gobi,Sandy area around East Juyan Lake had decreased, while the grass, shrubs and semi-shrub vegetation area slowly increasing, the ecological environment around the lake had improved. To some extent, it has prevented the regional ecological environment continues to worsen.
Influence of Water Regulation on the Biodiversity around East Juyan Lake
with the water flowing to the lake since 2000, the plant species and animal types have increased. The plants were
Tamarix sp, Achnatherum splendens, Sophora alopecuroide, Haloxylon ammodendron, Nitraria sibirica, Agriphyllum squarrosum,Caragana lencophloea. The swans, gray goose, gazelle, wolf, hare, pheasant and other animals reappeared in ejina oasis around east juyan lake. Especially the rare fish-only lived in juyan lake which called bullhead, back to Juyan Lake again.
Conclusion
East Juyan lake restoration play an great effect for the improvement of ecological environment in the whole Heihe river basin. Right now, it has not only become a tourist destination at home and abroad, and will become a good place for the scientific research and environmental education.
Some achievements have been obtained since water regulation in the lower reaches of the Heihe River. The trend of continuous deterioration of the eco-environment has been primarily held back in the Ejina Oasis, but it is still a long-term tough task to improve and rehabilitate the eco-environment in the Ejina Oasis (Ren, et al.,2011) . In order to held back the continuous trend of deterioration the eco-environment in this region, rehabilitate the important eco-environment barrier, and realize the majestic landscape in Juyan Lake, it is necessary to improve the comprehensive management in the lower reaches of the Heihe River, on the basis of the further perfection of the achievements of existing furthing. Presently, efforts are underway to attempt to preserve east juyan Lake and its surroundings in the hopes that the lake doesn't follow in the footsteps of its old neighbor, west Juyan Lake .
The restoration of Juyan provide typical ecosysterm restoration example for the ecological environment sustainable development of inland river basin. The state will focus on the comprehensive treatment of the Heihe River Basin in the next few years. The main contents including the adoption of engineering measures to strengthen protection and construction of ecology among the upper, middle and lower reaches of Heihe river basin, and construct water saving improvement project in irrigation districts of middle reaches, the implementation of returning farmland to forest and grass, adjust industrial structure and rational use of groundwater to realize the scientific management, rational allocation and efficient use of water resources,
The water scarcity in the Heihe River Basin is not only caused by the physical condition, but is also the result of lack of integrated river basin management. In the future, it is very important to set up water resources management model based on water demand, ecohydrological processes at basin scale. Meanwhile, the state is currently planning a series of water projects for the regulation of water resources, which made a strong demand for scientific support aspects for the restoration of the whole Heihe River Basin.
